tients showed left ventricular and pulmonary arterial pressures at the systemic level. Three patients had multiple VSDs. Twostage procedures were performed in 39 patients.
The first consisted of pulmonary arterial banding, which was calibrated to obtain a ratio of pulmonary arterial over systemic pressure equal to 1/3. Banding was associated with different procedures as follows: Blalock-Hanlon in 13 patients, ligation of patent ductus arteriosus in four patients, and resection of aortic coarctation in eight patients.
The interval between banding and anatomic correction was 1 to 42 months (mean 12 months). There was no first-stage procedure mortality. Anatomic correction in patients who did not undergo first-stage pulmonary arterial banding was performed at a mean patient age of 5.2 + 2.4 months (nine patients less than 6 months and two patients less than 12 months old) (figure 1) and the mean age of all 50 patients was 11.7 + 8.5 months at the time of surgery. Repair was performed in patients on cardiopulmonary bypass with moderate hypothermia. Mean aortic cross-clamp time was 78 min (range 50 to 100 min) and cardioplegia and topical cooling were used. We have previously de 13 Values for these parameters in the patients were compared with those in a control group of 50 normal children of equivalent age and body surface area. The aim of the two-dimensional echocardiographic evaluation was to identify possible left and right anatomic abnormalities, especially aortic bulb dilatations and pulmonary arterial stenosis. The aortic systolic diameter was determined at the level of the widest image of the ascending aorta. The range-gated pulsed Doppler study was performed to detect and evaluate any possible aortic insufficiency. At right 892 heart catheterization, right ventricular and pulmonary arterial pressures were measured (table 1) and biplane right angiography was performed. We did not perform left heart catheterization or coronarography.
Results
Sixteen patients (32%) died within 30 days of operation ( ventricular function (fractional shortening, mean velocity of circumferential shortening of cardiac fibers, systolic index, end-systolic stress) was normal, (2) systolic parietal wall thickness was normal, (3) seven patients had pulmonary arterial and pulmonary annular stenoses (figure 3), (4) all 20 patients had enlarged systolic aortic diameters (figure 4), and (5) Yacoub et al.) and four underwent direct anastomosis. In these latter four the pulmonary stenosis was annular and supravalvular; the old hypoplastic anterior anulus (exaortic) and the possible retraction of the prosthetic patches (pericardium or dura mater) at the site of the coronary excisions could be responsible for the two-level stenosis. We now use polytetrafluorethylene for these coronary site patches or, when possible, the pulmonary artery is directly anastomosed to the anterior vessel by excision of a curved V-shaped wedge on the pulmonary artery after anterior translation.6 However, before reoperation for stenosis of right outflow tract and patch enlargement of the anulus the coronary anatomy has to be ascertained, since the right coronary artery may be anterior to the pulmonary anulus (type E).
All patients considered survivors in this study have normal electrocardiograms and left ventricular function as assessed by M mode and two-dimensional echocardiography. As reported by Borow et al.,13 echocardiography is a good mode of evaluation of heart function after anatomic correction. We agree with these authors and with others'" that left ventricular contractility is normal in most patients who have undergone anatomic correction of TGA. The superiority of anatomic correction over atrial repair, however, should be assessed after long-term follow-up. Another major advantage of anatomic correction is the absence of significant arrhythmias after the procedure, as found in the follow-up of our 31 survivors. This was confirmed by results of 24 hr ECG monitoring reported by THERAPY AND PREVENTION-CONGENITAL HEART DISEASE Arensman et al. '6 In contrast frequent arrhythmias have been observed after atrial repair. 13 4 Our 6 years of experience with anatomic correction of TGA associated with VSD reveals a relatively high mortality, which can probably be decreased, and a problem of residual stenosis of the right outflow tract, which can be partially avoided. The normal systemic left ventricular function and the absence of significant arrhythmias in our patients leads us to favor this procedure over atrial repair in patients TGA with VSD.
